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sourH DAKorA STATE COLLEGE 
Animal Husbandry Department Brookings, South Dakota 
Agricultural Experiment Station A. H. Mimeo Series 62-23 
EFFECTS OF SODIUM NITRATE, ANTIBIOI'ICS AND VITAMIN A 
ON LAMB PERFORMANCE 
R. D. Goodrichl, R. J. Emerick2 and L. B. Embry1 
Livestock losses and reduced production resulting from the consumption of feeds 
containtng high levels of nitrate are important economical problems. Recently there 
has been considerable interest in the possible relationship between nitrate content 
of feeds and the vitamin A needs of livestock and the effects of nitrate on the 
utilization of carotene and vitamin A. 
Previous work at this station indicated that the antibiotic Aureomycin had a 
temporary effect in reducing methemoglobin formation in cattle and sheep fed high­
ni trate rations. It was thought that the antibiotic might have caused changes in 
rumen microorganisms resulting in a lowered production of nitrite, the material 
responsible for methemoglobin formation. This experiment was conducted to test 
the effectiveness of three antibiotics in reducing the possibility of intoxication 
by rations high in nitrate and to determine the value of adding vitamin A to high­
nitrate rations. 
Procedure 
The lambs used were taken off alfalfa and native prairie pasture and full-fed 
alfalfa hay for about 1 month prior to the beginning of the experiment on August 28, 
1961. They were allotted to 20 lots of 10 lambs each on basis of filled weight, 
sex and previous treatment. There were 9 ewes and 1 wether per lot. All lambs 
were implanted with 3 milligrams of stilbestrol. Ten ration treatments were used 
as follows: 
1. Control 
2. Control plus 2.5 °/o sodium nitrate 
3. Terramycin 
4. Terramycin plus 2.5°/o sodium nitrate 
5. Aureomycin 
6. Aureomycin plus 2.5°/o sodium nitrate 
7. Bacitracin 
8. Bacitracin plus 2.5°/o sodium nitrate 
9. Vitamin A (3000 I.U. daily) 
10. Vitamin A plus 2.5°/o sodium nitrate 
Two lots of lambs received each of the above treatments. The two lots differed 
only in the length of time the antibiotics were administered. In one group of the 
lots, the antibiotics were fed from the beginning of the trial. In the other group, 
the antibiotics were added 2 weeks later when the sodium nitrate was included in 
the appropriate rations. This procedure was followed to determine if previous 
adaptation to the antibiotics had any influence on the effects of nitrate. 
Prepared for the Fourth Annual Sheep Field Day, March 29, 1962. 
1 Graduate Assistant and Professor, Animal Husbandry Department • 
2 Associate Professor, Experiment Station Biochemistry Department. 
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The feed was limited to 2 pounds of ground alfalfa hay and l pound of a concen­
trate mixture per head daily. The lambs were raised to this level of feeding during .1 
the first 2 weeks of the experiment and then heid constant for the remainder of the 
trial. Feed intake was controlled to provide uniform intakes of the different 
antibioti'c�s, vitamin A and sodium nitrate. 
The control concentrate mix was composed of 94.91> ground shelled yellow corn and 
5.1% trace mineral salt. Sodium nitrate, when used, replaced the trace mineralized 
salt and a portion of the corn· and comprised 1·5% of the concentrate mix to give 2.5% 
in the total ration. The amounts of salt and sodium nitrate resulted in the rations, 
with and without nitrate, being about equal in sodium content. All lots of lambs 
were offered trace mineral salt and dicalcium phosphate on a self-fed, free choice 
basis. 
The various antibiotics were fed at 20 milligrams per head daily and were 
provided in the appropriate concentrate mixes. Vitamin A was added to the rations 
for the lambs receiving this treatment at 3000 I.U. per pound of the concentrate 
mix. Chemical analysis of the concentrate mixes showed an average beta carotene 
content of .17 milligrams per pound. The alfalfa hay contained 3.26 milligrams per 
pound. 
The lambs· were fed twice daily during the experiment and were weighed at 2-week 
intervals. Blood samples were taken for methemoglobin, vitamin A and carotene 
analyses as shown in tables 3 and 4. 
The experiment was terminated after 84 days and carcass data were obtained at 
slaughter. 
Results of the Experiment 
Feedlot Performance 
A summary of the feedlot performance is presented in tables l and 2. The rates 
of gain are rather low for all lots. These were mostly ewe lambs, the feed was 
limited and the lambs were handled frequently for bleeding during the trial. 
Feeding 2.5i sodium nitrate (about 34 grams daily) with the control and vitamin 
A rations did not appear to affect the rate of gain, feed efficiency and carcass 
grade. Those fed 3000 I.U. vitamin A daily gained no better than the lambs fed the 
control ration. This was true whether or not the ration contained nitrate. 
Apparently this level of sodium nitrate was well tolerated by the lambs and the 
rations were adequate without supplemental vitamin A. 
None of the antibiotics appeared to have a beneficial effect in this experiment 
when added to the rations, with and without nitrate, at the beginning of the experi­
ment or after 2 weeks. When the antibiotics were fed from the beginning of the 
experiment (table 2), the gains were slightly lower for the lots fed the antibiotics 
and sodium nitrate. However, these differences in gain were not statistically 
• 
significant. · ., 
-. ;· 
• 
• 
• 
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Methemoglobin 
There were no visible signs of nitrate toxicity during the experi�ent other 
than the formation of low levels of methemoglobin. The lambs fed the sodiUm nitrate 
consumed the amount of feed offered less readily for several days after adding the 
nitrate. However, the amount of feed offered was not reduced and no weigh backs 
were necessary. 
The methemoglobin values are presented in table 3. While there appears to be a 
considerable amount of variation in values obtained at different times for each 
treatment and some differences in average values between treatments, the values are 
too small to indicate any significant effect of treatment. There appeared to be a 
trend, however, toward lower methemoglobin values in the lambs started on the 
antibiotic and nitrate treatment simultaneously. 
Vitamin A 
The results of the plasma vitamin A and carotene analyses are shown in table 
4. Carotene values are low which is characteristic for sheep blood. Initial 
plasma vitamin A was approximately 25 micrograms per 100 milliliters of plasma. One 
month later (second bleeding ) these values had declined to about 20 micrograms for 
the control. The plasma vitamin A remained at about this level during the remainder 
of the experiment in this group. Supplementing the ration with 3000 I.U. of vitamin 
A per lamb daily did not result in any increase in the vitamin A blood levels. 
There was an increase in the plasma vitamin A level at the time of the second 
bleeding for the lambs receiving the rations with nitrate. Similar results were 
obtained with and without the added vitamin A.. However, the values had declined to 
about the same level as for the lambs without nitrate by the end of the experiment. 
The temporary rise may indicate an increased mobilization of liver reserves result­
ing from the nitrate. This has been reported by some workers but more work on this 
subject is needed. 
Summary 
Rations containing 2.5� sodium nitrate (about 34 grams daily ) did not appear 
to affect the feedlot performance of lambs. There was no evidence of toxicity other 
than the formation of small amounts of methemoglobin in the blood. Similar results 
were obtained with and without antibiotics and vitamin A. 
Aureomycin, Terramycin or bacitracin did not improve the performance of the 
lambs when fed at 20 milligrams per head daily when the feed was limited to 2 
pounds of ground alfalfa hay and 1 pound of a concentrate mix. 
Feeding 3000 I.U. of vitamin A per lamb daily, with or without sodium nitrate, 
had no effect on the feedlot performance or blood levels of vitamin A with the 
rations used. Plasma vitamin A appeared to be temporarily elevated when feeding the 
nitrate but declined to about the same level as for lambs not receiving nitrate by 
the end of the experiment. This same effect was obtained with and without added 
vitamin A • 
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Table 1. Effects of sodium nitrate, antibiotics and vitamin A on lamb performance. 
( Sodium nitrate and/or antibiotics added to the control ration after 2 weeks on experiment ) 
No. of lambs 
Av. init. wt., lb. 
Av. final wt., lb. 
Av. daily gain, lb. 
Av. daily feed, lb. 
Alf. hay 
Cone. mix 
Total 
Feed/100 lb • gain, lb • 
Alf. hay 
Cone� mix 
Total 
Conformation scorea 
Finish scorea 
Carcass gradea 
Dressing 1ob 
Control Terra-
f Terra- mycin f Aureo-
Control nitrate mycin nitrate mycin 
10 
76 . 9  
99 . 1  
.26 
1 . 98 
.95 
2 . 93 
748 
358 
1106 
19-3 
19,2 
19.0 
45.49 
10 
76.4 
98 .6  
.26 
1 . 98 
. 95 
2.93 
748 
358 
1106 
19.7 
19.0 
19 . 0  
44 . 98 
10 
76.3 
98.9 
.27 
1 . 98 
.95 
2 . 93 
735 
351 
1086 
19.0 
17 . 9  
18 . 5  
43 . 36 
10 
75 . 2  
96.8 
. 26 
1 . 98 
.95 
2.93 
769 
368 
1137 
19. 0  
17.9 
18 . 1  
43 . 14 
10 
74.8 
97.6 
.27 
1.98 
.95 
2.93 
728 
348 
1076 
19 . 9  
19 . 3  
19.3 
45 .88 
Aureo-
mycin t Baci­
ni trate tracin 
10 
74 . 9  
99 . 3  
.29 
1.98 
.95 
2 .93 
680 
325 
1005 
19. 1  
18.2 
18 . 5  
43.52 
10 
75 . 2  
98 .8  
... 28 
1.98 
. 95 
2.93 
703 
336 
1039 
19.6 
18 . 4  
18 . 8  
45.86 
Baci­
tracin t 
nitrate Vit. Ac 
10 
77 .8  
99 . 6  
. 26 
1 . 98 
.95 
2 .93 
761 
364 
1125 
19 . 7  
18 . 9  
19.1 
45.50 
10 
76 . 5  
93 .8 
.21 
1 .98 
. 95 
2 . 93 
96o 
459 
1419 
19.5 
18 . 6  
18 . 9  
45.94 
Vit. Ac 
;. 
nitrate 
10 
76 . 1  
96.7 
. 25 
1.98 
.95 
2 .93 
806 
385 
1191 
19 . 0  I 
17 .6  \J1 
J..8 . 1  I 
44.37 
a Numerical values for conformation, finish and·carcass grade: Good- , 16; Good , 17; Goodf, 18; Choice-, 19; Choice , 20, 
and Choice f, 21. 
b Calculated from the filled weight off experiment and hot carcass weight. 
c Vitamin A fed from start of experiment. 
Table 2. Effects of sodium nitrate, antibiotics and vitamin A on lamb performance. 
(Antibiotics and vit�in� �� from beginning of experiment, sodium nitrate added after 2 weeks) 
No. of lambs 
Av. ini t. wt. , lb. 
Av. final wt., lb. 
Av. daily gain, lb. 
Av. daily feed, lb. 
Alf. hay 
Cone. mix 
Total 
Feed/100 lb. gain, lb. 
Alf. hay 
Cone. mi;x 
Total 
Conformation scorea 
Finish scorea 
Carcass gradea 
Dressing <fob 
Control 
J Terra-
Contro l nitrate mycin 
10 
74.9 
99.5 
.29 
1.98 
.95 
2.93 
675 
323 
998 
19.8 
19�0 
19.3 
. . 44.88 
10 
75.2 
97.8 
. • 27 
1.98 
.95 
2.93 
735 
351 
1086 
19.9 
18.5 
18 •. 6 
45.10 
10 
76.3 
97.8 
.26 
1.98 
.95 
2.93 
772 
369 
1141 
19.5 
18.8 
18.8 
45 .52' 
Terra-
mycin J Aureo­
nitrate mycin 
10 
75.4 
95.9 
.24 
1.98 
.95 
2.93 
810 
387 
1197 
19.3 
17.6 
18.7 . 
44.17 
10 
76.9 
99.7 
.27 
1 •. 98 
.95 
2.93 
728 
348 
1076 
19.7 
18.8. 
19.2 . 
45.46. 
Aureo-
mycin J Baci­
ni trate tracin 
10 
76.5 
96.1 
.23 
1.98 
.95 
2.93 
847 
4o5 
1252 
18.5 
17 .9. 
17 .7 . 
44.36 
10 
76.3 
101.7 
.30 
1.98 
.95 
2.93 
654 
313 
967 
19.7 
19.7 . 
19.4 . 
45.88 
Baci­
tracin J 
nitrate Vit. A 
10 
74.8 
97.0 
.26 
1.98 
.95 
2.93 
748 
358 
1106 
19.1 
18.4 
18.7 
44.66 
10. 
75.1 
96.3 
.25 
1.98 
.95 
2.93 
783 
375 
1158 
20.2 
18.6 
19.3 
46.13· 
Vit. A 
/. 
nitrate 
10 
75.2 
96.7 
.26 
1.98 
.95 
2.93 
772 
369 
1141 
19.9 ., 
18.6 O'\ 
19.1 t 
45 .14. 
a Numerical values for conformation, finish and carc?SS grade: Good-, 16; Good, 17; Goodf, !8; Choice-, 19; Choice, 20; 
and ChoiceJ, 21. 
b Calculated from the filled weight.off. experiment·a�d hot carcass weights. 
' 
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Table 3. Methemoglobin (gm./100 ml. ) of lambs fed various nitrate rations. 
Sept. 14 ( initial ) 
Sept. 20 
Sept. 28 
Oct. 12 
Oct. 27 
Nov. 10 
Nov. 17 
Ave.a 
-- ---- ---
·-
Control first 2 weeks, then antibiotic- F nitrate 
Control Terra- Aureo- Baci- Vit. Ab 
f mycin f mycin f tracin f f 
nitrate nitrate nitrate nitrate nitrate 
.15 
.35 
.37 
2.24 
.46 
.20 
.82 
.74 
.11 
.99 
.46 
.44 
.32 
.23 
.51 
.49 
.12 . 
.39 
.58 
.72 
.78 
.47 
.44 
.56 
.07 
.76 
.30 
.22 
.31 
.15 
.92 
.44 
. • 10 
. •  48 
. 49 
1.54 
.68 
1.22 
.99 
.90 
a Average of the values from September 20 through November 17. 
b Fed vitamin A for the first two weeks, then vitamin A f nitrate. 
Antiolotfo fTrst 2 weeks, - then antibiotic f nitrate 
Control Terra- Aureo- Baci- Vit. Ab 
f mycin f mycin f tracin f f. 
nitrate nitrate nitrate nitrate nitrate 
.12 
.51 
.19 
1.07 
.78 
.37 
1.06 
.66 
. 08 
.45 
.21 
.55 
.72 
.72 
1.44 
.68 
.03 
.26 
.43 
1.27 
1.09· 
1.08" 
.Bo 
.82 
.13 
1.65 
.37 
.10 
.31 
.20 
.67 
.55 
. • 09 
.60 
.58 
.59 
.69 
.79 
.90 
.69 
� 
-1• 
Table 4. Plasma carotene and vitamin A values of lambs fed control and vitamin A rations. 
- - ·- -
Control control f nitrate Vitamin A Vitamin A f nitrate 
Rep 1 Rep 2 Av. Rep l Rep 2 Av. Rep l Rep 2 Av. Rep 1 Rep 2 Av. 
Blood plasma carotene and vitamin � (mcg./100 ml. ) 
Initial bleeding, Sept. 13, 1961 
Carotene 1.52 1.43 1.48 2.18 2.20 2.19 1.74 1.81 1.78 2.50 1.87 2.18 
Vit. A 25.67 23.90 24.78 25.20 24.48 24.84 26.14 25.49 25.82 25.00 26.55 25.76 
Second bleeding, Oct. 11, 1961 
5;61 Carotene 5.77 5.69 4.60. 5.23 . 4.92 5 .• 91 6.oo 5.8o ·5.51 4.66 5.08 
Vit.: A 21.33 18.31 19.82 29.95 29.zr 29.61 16.75 19.77· 18.26 28.66 33.57 31.12 
Final bleeding, Nov. 16, 1961 
carotene 3.72 4.06 3.89 4.19 3.13 3.66 2.88 3.52 3.20 1.93 2.21 2.07 Vit. A 19.8o 19.10 19.45 21.37 20.25 20.81 18.81 19.91 19.36 18.77 21.41 20.09 
-;· . . 
. ,, .. 
_.... � ... 
·.·· � ., 
• • • 
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so·urH DAKOTA STATE COLLEGE 
Departments of Station 
Biochemistry and Animal Husbandry ,. Agricultural Experiment Station 
Brookings, South Dakota 
A. H. Mimeo Series 62-24 
CALCIUM AND PHOSPEORUS LEVELS RELATED TO URINARf CALCULI IN SHEEP 
R. J. Emerick1 and L. B. Embry2 
Work reported at previous South Dakota State College sheep field days has implicated 
high levels of dietary phosphorus as a causative factor in urinary calculi formation. High 
levels of dietary calcium, on the other hand, have appeared to be protective. The experi­
men t reported herein was conducted to obtain additional information on the effect of various 
calcium and. phosphorus ratios and levels in sheep rations. 
Procedure 
This experiment involved 14h Texas wether lambs divided into 9 treatment groups of 
16 lambs each. Each group was further divided into replicates of 8 lambs each. Concentrate 
mixtures, shown in table 1, were full-fed at a ratio of 1:2. with corn silage. Various 
calcium and phosphorus levels were obtained by the addition of ground limestone and/or 
dibasic sodium phosphate (Na2HP04) to the rations. In each instance an attempt was made to 
adjust crude protein to about 11.2% of the total ration. 
Blood samples were obtained for sodium and phosphorus a nalyses initially and twice 
during ·the experiment. The sheep were observed dtring the experiment for signs of urinary 
blockage. At the termination of the experiment, they were slaughtered and the urinary 
bladders and kidneys were examined for the presence of mineral matter. • · Results 
• 
Results from this experiment are reported as averages of the two replicates for each 
treatment and are presented in table 2. Peight gains are shown only for the lambs comple-t­
ing· ·the trial. Where losses occurred, the feed consumptioh was adj'usted for tlie remaining 
lambs .on basis of average amount fed per lamb. Incomplete consumption of the corn silage, 
i.e. , c_o bs and dry leaves, resulted in a ratio of concentrate mix to corn silage different 
than the ratio of 1 part concentrate mix t<? 2 parts.corn silage which was fed. The amounts 
refused were small, however, and a rather uniform ratio between the silage and concentrate 
mix was maintained except in those lots where several lamb losses occurred. Average weight 
gains and feed data are not a reliable basis for comparison· of treatments involving lots 
which had several death losses. 
The weight gain s show that the lowest level of calcium·was not adequate to support 
optimum.gains. The lowest level of phosphorus appeared adequate when fed with the medium 
level of calcium. However, gains were lower when the low level of phosphorus was fed with 
the high level of calcium. �Thile the gains within treatments involving the two higher 
levels of phosphorus were too variable to allow conclusions.concerning the effects of 
different -amounts of calcium and phosphorus, there is some· indication that both the level 
and ratio of the two mineral elements are important for optimum weight gains of fatt�ning 
lambs. 
Prepared for presentation at the Fourth Annual South Dakota State College Sheep Field Day, 
Brookings, March 29, 1962. 
l Associate Professor, Station Biochemistry Department 
2 Professor, Animal Husbandry Department. 
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Urinary calculi were observed only at the two higher levels of phosphorus with the 
greatest incidence occvrring in the groups receiving the highest level (table 2 ) . Incr�as-· 
ing the calcium in the ration to a level equal to, or exceeding, the phosphorus content was 
partially protective and reduced the total incidence of urinary calculi by more than one­
half. Deaths due to urinary calculi, however, were almost completely prevented by the 
higher levels of calcium with only one
. 
sheep on the highest level of calcium and phosphorus 
succumbing (treatmen� 9). 
Average final plasma phosphorus values appeared to be increased for the groups receiv­
ing the higher levels of phosphorus .in .the. ration. This is in agreement with results 
obtained previously at this station whi.ch showed that many animals developing urinary 
calculi had higher plasma phosphor s values than animals not forming mineral deposits. 
Determination of plasma calcium values had not been completed at the date of this report. · 
�hese results indicate that sheep receiving low calcium, high-grain rations are more 
prone to the formation of trinacy calculi t·Jhen supplemented with an additional source of 
phospl;lorus. The addit ion of an . .  e-qual amount of calcium is only partially effective in 
overcoming the effect of excess phosphorus. It would appear important to maintain the 
phosphorus level for fattening lambs at abovt .25 - .Jo% of the ration and that the amount 
of calcium should be about 1. 5 to 2. 0 times the amount of phosphorus. The effect of 
phosphorus sources other than the one used in this experiment, as well as the effect .of 
higher levels of calcium, are subjects requiring further experimentation. 
Acknowledgements 
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T�ble 1. Concentrate mixes used to provide various levels of calcium and phosphorus 
Concentrate m:Lxl 
Ingredient, % l 2 3 4 5 6 7 8 9 
Gr. corn 83.5 81.8 80.2 80 . 6 78.9 77.3 77. 7 76.0 74.4 
Soybean meal 15.o 15.4 15.8 15.6 16.0 16.4 16.2 16.6 l'('. 0 
T. M. salt 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Gr. lime st one o.5 1.8 3.0 o.s 1.8 J.O o.5 1.8 . 3 . 0 
Na2HP04 2.3 2.3 2.3 4.6 4.6 4;6 
Ca & P provided by entire ration (1 part concentrate: 2 parts silage )2 
CcilCi-.:an .27 .54 .80 .27 .54 .80 .27 .54 .80 
.F'�osp�orus .27 . 27 • 27 .54 .54 .54 .80 .80 .80 
1 Fed with corn sila�e at a ra tio of 1:2. 
2 Calcium and phosphorus are calculated. Values determined by analysis will be available 
at a later date. 
" . 
• 
• • 
Table 2. Effect of various calcium and phosphorus levels in sheep rations 
Calcium, %.of ration 
Phosphorus, % of ration 
��umber of larnbs per 
treatment3 . 
Av. daily gain, lb. 
Daily ratfon, lb. 
Concentrate mix 
Corn silage 
Feed/100 lb. gain 
Concentrate r.lix 
Corn silare 
t>lasma phosphorus levels, 
mg./100 ml. 
Initial 
m.ddle 
Final 
Urinary calculi incidence 
Deaths during e!P.l 
Total incidence2 
1 
.27 
.27 
16 
.25 
L29 
2. 44 
516 
974 
7.h 
8.3 
8. 8 
l Deaths due to urine blockage. 
15 
2 
.54 
.27 
. 32 
1.36 
2.59 
431 
819 
7.6 
8.o 
8.6 
Treatment number 
3 4 5 6 
. 80 : 
.27 
16 
.26 
I 
14 
.27 
.53 
.28 
1. 32 i 1. 36 
2.48 I 2. 54 I I I 
so6 r 481 
949 t 898 
I I I ' I 
6. 8 l 7. 5 
8. 2 i 8. 6 
8 . 1 
I 
lo.8 
I I 2 
I 5 t 
...,, 4 
• 53 
.80 
.53 
13 16 
.31 
l.Lb 
2.64 
469 
863 
7.4 
8.2 
8.9 
1 
1 
.28 
1.38 
2. 58 
495 
926 
8.o 
8.0 
9.6 
0 
2 
7 
7 
.27 
.80 
.29 
1.44 
2.47 
495 
U52 
8. 2 
9.6 
11.h 
8 
11 
13 
8 
.,..,4 
.Bo 
.29 
1.411 
2.54 
496 
877 
8.7 
9 .11 
9.9 
2 
5 
2 Includes deaths d�e to urine blockage and animals having urinary mineral Jeposits at the 
termination of the experiment. 
15 
• 
9 
.80 
.80 
.32 
1.44 
2.73 
457 
864 
8.6 
8.5 
10.6 
1 
4 
3 Initially 16 lambs per treatment, losses from causes other than vrina.ry calcvli were from 
pneumonia. 
w 
SOtlI'H DAKCJ.CA STATE COLI.EGE 
Animal Husbandry Department Brookings, South Dakota 
Agricultural Experiment Station A. H. Mimeo Series 62-25 
SHEEP SELECTION PROGRAMS 
• J. A. Minyard 
Research results and production records from private flocks have shown that the 
productivity of sheep can be improved by selection. In fact, flock records and 
research results indicate that substantial gains have been made during the past 
10-15 years and greater gains appear possible. 
The improvement of sheep through selection is necessarily a slow process. Yet, 
serious effort to improve sheep performance can be rewarding. Progress will be 
relatively slow because of the long generation interval in sheep, the number of 
traits that must be considered, the relatively large numbers that must be saved for 
replacement and incomplete heritability. However, any changes made by selection, 
small as they may be, are permanent in nature and are cumulative. Once the gain is 
made, it can be kept and the annual profits therefrom so long as those sheep are kept. 
Production records offer the most efficient and effective tools for permanent 
sheep improvement. Good production records allow us to combine all the important 
traits into a single index of net worth, stressing those things we get paid the most 
for. If more than one characteristic is to be selected for, a much more effective 
job of improving each one can be done by combining them into an index and selecting 
on the index as if it were a single trait. 
Selection Programs for the Purebred Flock 
• Selection on the ram side probably accounts for 75-90 per cent of the improve-ment in sheep. This comes about largely from the f'act that, within a flock, about 
one-bali'· the ewe lambs- must be kept as replacements while only 2-4 per cent of the 
rams. are ·needed.. This means that .intensity of selection among ram lambs can. be 
more than 3 times· that of ewe lambs. This emphasizes the importance .of purebred 
breeders and producers of range rams. Improvement in· -sheep production will be 
realized largely through their efforts, since commercial producers must depend on 
them for high quality rams. Since the opportunity for sheep improvement lies .largely 
with the purebred breeder the importance of complete production records and the· use 
of them in making selections cannot be over-emphasized. Records have little value 
unless they are used in culling and selecting replacements. 
Records 
A prerequisite to any selection program based on production records is that each 
animal be positively identified by means of an ear tag or tattoo. This is best done 
shortly after birth. The following information should be recorded at that time: 
birth date, type of birth (single or twin ) , sex and number of its sire and dam. A 
record form similar to figure 1 would be suitable. Many operators prefer a small 
pocket notebook for breeding and lambing records. These work very well since the 
information is normally transferred to the ewe record card. For convenience in 
comparing sires the ewes may be grouped according to the ram they were bred to • 
• 
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Weaning weights should be taken when the lambs average about 120 days in age. 
A measure of staple length, in centimeters, may be taken on the side with a small • ruler. If staple length is measured in inches multiply by 2.5 to convert to 
centimeters. T he lambs may also be scored for such things as type, face cover, skin 
folds, uniformity of fleece and density of fleece. T hese scores should be taken by 
a committee of 2 or 3 men, working independently and the individual scores averaged 
together. T hese characteristics should be scored from 1 to 10, with 1 representing 
the very poorest and 10 being ideal. A form similar to figure 2 can be used to 
summarize lamb performance to weaning and for constructing a weaning index. For 
comparing rams the records may be grouped by sire. 
If all lambs are kept to yearlings before selection is made, then only weight 
need be taken at weaning. Following weaning, all lambs of each sex should be fed 
and handled alike and records on post-weaning growth rate collected. At least 4 
months should be allowed to provide an adequate measure of gain and wool growth; 
from weaning to regular spring shearing would be excellent. T he following records 
should be taken: 
1. Initial weight ( actual weaning weight) 
2. Final weight 
3. staple length 
4. Individual fleece weight 
5. Face cover score 
6. T ype score . 
7. Only lambs acceptable for breed type, and 
soundness should be considered. 
Lambs need not be fattened to get good performance records. T he level of feed intake • 
should only be high enough to permit normal growth and development. A form such 
as. figure 3 may be used for post-weaning records. Separate records should be main­
tained for ewes and rams and may be arranged by sire group. 
Record forms similar to f�gure 4 are convenient for maintaining permanent flock 
records. T his form provides �pace for the ewe's performance record and complete 
informatioq on her progeny. �er lifetime record can be assembled on one page. 
Adj
_
ustment of Records 
Some traits, such as weaning weight, are subject to large variation due to 
nongenetic causes. T he following records should be adjusted before they are used in 
selection: 
1. Weaning weight should be adjusted to 120 days, single, male equivalent, 
from mature dams. Age adjustment should be made first. T he attached 
nomograph can be used to make the age adjustment. If a nomograph is 
not available, weights may be adjusted in the following manner: 
120 day weaning wt. : Actual Wt. - 10 
Actual Age 
x 120 f 10 
• 
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• To make all lambs approximatell/equal to single male lambs from mature dams the following adjustments_ are also necessary. 
I. 
Single ram lamb, mature dam - - -
Single ram lamb, 2-yr.-old dam 
Twin ram lamb, mature dam 
Twin ram lamb, 2-yr.-old dam 
Sing� ewe lamb, mature dam 
Single ewe lamb, 2-yr.-old dam 
Twin ewe lamb, mature dam 
Twin e�e lamb, 2-yr.-old dam 
- no adjustment 
- - add 1 pounds 
add 10 pounds 
- ·add 18 pounds 
- add 10 pounds 
add 15 pounds 
add 18 pounds 
- - - add 23 pounds 
2. Staple length at weaning may be adjusted to 120 days of age as follows: 
Adj. staple Length : Staple Length X 120 
Age of Iamb 
3. Yearling staple length and fleece weight are adjusted to a 365-day 
basis in the same manner. 
Adj. Staple Length - Staple Length X 365 
Age 
Adj. Fleece Weight - Fleece Weigh!_X 365 
Age 
.'What. Traits to Select For. 
• 
The decision to select for improvement in a particular trait should be based 
on the contribution of that trait to net income. The most import&1t trait is 
probably lamb production -- simply pounds of lamb produced. A close second would 
be pounds of wool and,next, quality of the two products. Selection should be pretty 
much limited to weight and quality of lamb and wool. ·For the purebred breeder some 
attention must be given to such traits as breed type, uniformity of fleece cover, 
face cover and wrinkles. However, the importance of lamb and wool weight should not · 
be overlooked. 
The more characteristics selected, the slower the progress in improving each. 
Only so much selection can be done and if this is spread over several traits it 
naturally follows th�� only a little progress can be made in each. For example, 
if equal attention is given to four independent traits the rate of change in any 
one will be only one-half of that expected if only one trait were considered. 
Selection for nine·characteristics will reduce progress in any one to one-third. 
!/ Adapted from adjustment factors developed for Collllilbia and Rambouillet sheep 
by E. K. Faulkner and M. P. Botkin, University of Wyoming • 
·( 1: : ; 
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Indexing 
If possible all traits considered in a selection program should be incorporat�d 
rn an index. Indexing increases the effecti venes·s of selection when more than one 
trait is considered. 
WEANING: The following index is very simple and considers the two most 
important weaning traits. 
Lamb Index = 3.5 (side staple length in centimeters ) f 120 
day weaning weight. 
If final selections are made at weaning, traits other than 
weight and stapli length may be included in the index. The 
following. index.!i is suggest�d. 
Lamb Index = .5 (adj. weaning weight) f . 5 (face cover score) 
f 2 (type score) f 2.5 (staple length in centi­
meters) f fleece uniformity score f fleece 
density score. 
POST-WEANING 
OR YEARLING: If all lambs are kept for record of performance tests 
past weaning, all records except weaning weight may be 
delayed until the end of the test period or until spring 
shearing. The following performance index is suggested: 
Index : .4 (adj. weaning weight) f 60 (daily gain) 
f 2 (face cover score) f type score f 365-
day staple length in centimeters f 3 (365-
day fleece weight) 
EWE INDEX: An index may also be used to compare productivity of the ewes. 
Ewe Index : 3 (fleece weight) f 120 day weight of her lamb. 
(If she raises twins the average adjusted weight 
is used and 21 points are added. Six additional 
points are added for ewes having twins and raising 
a single) . 
Selection Programs for the Commercial Flock 
The collection of production records on each animal in commercial flocks is 
often impractical, particularly in large range .flocks. However, considerable. 
progress in sheep improvement can be made without resorting to detailed record 
keeping in the commercial flock. 
!./ Adapted from Rambouillet and Columbia indexes developed by E. K. Faulkner and 
M. P. Botkin, University of Wyoming. 
• 
• 
• 
- 5 -
Since ram selection accounts for 75-90 per cent of the progress made, the • greatest opportunity for improveme.nt lies in th�. selection of top-quality rams. 
Whenever possible, production tested rams of superior performance shouid be used� 
Relying on good production records removes most of the guess work from the selection 
• 
of rams. Again, this emphasizes the importance of performance testing by pure�r2d 
breeders and producers of range rams. 
In addition to ram selection some improvement in the ewe flock can be made 
in selecting replacement ewes and culling poor producers without the benefit of 
records. The following procedure is suggested: 
l. If possible, identify the "very early" and the "very late" lambs. 
This may be done by tagging the early lambs in one ear and the 
late lambs in the other. 
2. Run the twin lambs in a separate group. 
3. At shearing time mark those ewes with very light and/or poor . 
quality fleeces. 
4. At weaning time cut out those ewes nursing the smallest lambs. 
Some allowance will have to be made for very late lambs and 
twins. This ·can be done if the late lambs are identified and 
the twins run separately�: 
5. Some ewes with light fleeces may be detected in the fall. cut out 
those ewes with extremely short fleeces • 
6. Cull as many as possible of the ewes with light or poor quality 
fleeces ( based on observation at shearing time ) , short fleeces 
( fall ) and light lambs. 
In selecting replacement ewe lambs the larger lambs of acceptable type and 
indicating a good fleece cover should be.kept from the singles and twins •
. 
Some 
allowance must be made for the late lambs. A good procedure to follow, if practical, 
is to keep the best ewe lambs from each of the groups, early lambs, main drop, late 
lambs, and twins. 
Progress will not be as rapid as if complete production records were used. 
More mistakes will be made in deciding which ewes are really the poor producers but 
some improvement can be made in this fashion. Coupled with diligent ram selection, 
production ca.ri be substantially and permanently increased. 
If the commercial flock is small enough or managed such that production records 
are practical their use is recommended. Record forms suggested for purebred flocks 
would be suitable. Selection should generally be limited to weaning weight and 
staple length of lambs and fleece weight of ewes. Only that part of the record form 
pertaining to these traits need be used. ·The following indexes are recommended: 
Lamb Index = 3.5 ( side staple length in centimeters ) f 120 day 
weaning weight .• 
� Ewe Index : 3 ( fleece weight ) f 120 day weight of her lamb. · 
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FIGURE 1. , BREEDING AND LAMBING RECORD, 19 __ 
.Kams i1 f' rom to lambing to Start 
-
Date of No � of ,··1-Ne. of" Ewe Sire I I;:i.inb ing Lamb sex Remarks. 
Lamb 
No. 
- - -- · .. 
Weighing Date 
Type 
Bi.rth of 
Date Sex Birth* 
! 
� 
-
FIGURE 2. LAMB PERFORMANCE RECORD, 19 
Adj. I Type Age Face Staple 
of wean. Wean. *** Cover Length 
Dam Dam Sire wt. wt.** Score Score (cm.) 
I ! I I ' 
I i I 
* S : Single; T =Twin; TS : Twin raised single. 
.. 
I 
l 
-i 
. .  I 
. 
Uni-
formi- Densi-
tY*** ty 
Score Score Index 
** Adj .. Wean. Wt. : All weights adjusted to 120 days, single, male equivalent, from 
mature dams. 
*** Scores = All scores from 1 to 10, 10 being ideal in each case . 
Se.x 
Adj. 
Lamb Wean. 
No. Wt. 
: 
J·.:\. 
: f 
FIGURE }. POST WEANING PERFORMANCE RECORD 
Date Started Date Ended Sire 
----
I Adj. 
Staple Adj. Face 
Initial Final Daily Length Fleece cover 
wt. Wt. Gain (cm.) Weight Score 
: ,. 
. _. 
I I . ' . 
. , I 
·.Type 
: score Index 
: 
• 
• 
• 
FIGURE 4 
EWE RECORD CARD 
BREED 
• EWE NO. OWNER ADDRESS COUNTY --------�----�---�---- --------------- -�������� 
YEARLING RECORD 
Weight 
��--��������--Date & Age When wt. 
Wt. adj. to 3 5 days 
Fleece density ����----�--a Uniformity ���������---i 
Ewe's Record as Lamb 
Date of birth 
Birth Weight ( """"l b-.� -----___. 
Type of birth S Tw 
Sire No. & Breed 
'nam No. ______ ____, 
Adj. wt. at lb. 
Adj. staple length cm.) 
Index as lamb 
Ewe's Fleece Record 
Date wt.(lb.) Grade 
INFORMATION ON EWE'S PROGEIY 
--
Birth 
Ewe 
Index 
Sex wt. Weaning Wt • adj. 
Lamb Date (M (lb) Sire !Date and to 120 Staple age when wt. 
•• 
No. 
• 
of -
Birth 
... --· --
or (op-
F) tional) 
·-· 
.. 
--·----
No. days of length weighed age 
-- · -- -- - · - . _...__ -- --·-- ·- - -
Notes about ewe: 
(Trouble at lambing, 
Wouldn 't own lambs, 
etc.) 
Staple 
length 
adj. to Lamb 
120 days in de} 
of age 
·- -- -'-· -
Notes abo ut 
rn lamb; (bo 
�ad,date 
& reason 
lfor dis-
tposal etc. 
-
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S OUT H DnKOTh STAIE CULLEGE 
� nima l Hu sb and r y  De p a r tment Bro ok i ng s ,  S outh Da k ota 
A g r i c u l tura l E xper ime nt St a t i on A .  H. Mime o S er i e s  62 -26 
WEAN I NG S PR ING IAMBS AT SEVE RAL AGES 
J. W. McCa rty 
Lambs in the S ou th Da k ot a  S ta t i on No-Ta i l  f l oc k  have be e n  wea ned r out i ne l y  at 
a n  ave rage 120 d a ys of a g e . Wi th i nc r e a sed use of c omp l ete m i xed rat i on ,  s e l f- feed i n. · 
a nd the de s irab i l i t y  of get ting l ambs t o  mar ket we i ght a s  Ya p i d l y  a s  p os s i b l e , 
e a r l i er we a ni ng a s  a c h a nge i n  ma na g eme nt i s  be i nve s t ig a ted . From the s t a nd p oi nt 
o f  the e we f l oc k , e a r l i e r  we a n i ng wo uld ma k e  p os s i b l e  a ch a ng e  i n  pa s t ur e  req u i reme nt < 
f or the e we s  - l ower q ua l ity p a s t ure c ou ld be ut i l i zed . other work ha s sh own 
t ha t  with ea rl y we a n i ng , i nterna l pa ra s i t e  p r ob l ems f or b oth e we s  a nd l ambs a r e  
m i nim i z ed . 
Lim ited ava i l ab l e  i n f ormat i on on No-T a i l  e we s  i nd i c ate s that pea k mi l k  pro­
d u c t i on is rea ched by the f ourth to f i fth we ek o f  l a c ta t i on , and tha t by the te nth 
wee k  o f  l ac t a t i on ,  produc t i on is de crea s i ng r a p id l y .  
E xpe r ime nt a l Pla n 
One hund red t we nt y - five e 'Ne s  and the i r  176 l ambs - dr opped betwe e n  A pr i l 18  a nd 
June 1 1 , 1 96 1  - we re a l l ot ted a ft e r  l ambi ng i nt o  f ive g r o u p s  to be we a ned at 9 ,  1 1 ,  
1 3 , 15 a nd 17 we e k s  o f  age . The 17 wee k g r oup ( 1 19 d a ys ) wa s the c ontr ol f or c om ­
p a r i s on .  Ewe s  a n d  l ambs we re equa l i z ed among wea n i ng g roup s a c c ord i ng t o  s i re o f  
l amb , a g e  o f  ·:dam , s e x  o f  l a mb ,  t yp e  o f  bi rth and l ambi ng d a t e . Lambi ng t ook p l a c e  
i nd oors . Ewe s and l ambs we re moved t o  br ome -a l fa l fa pa sture f or s umme r g ra z i ng 
whe n  p a s t ure had s u f f i c i ent g r owt h .  A creep wa s prov id ed f or the l amb s whe re the y  
we re fed a rol l ed mi xed r a t i on o f  5 0%  c or n , 30% oat s , 20% s oybe a n  oi l mea l .  Genera l l � 
l i t t l e u s e  wa s made o f  th i s  r at i on by l ambs , and i t  wa s d i s c ont in u ed by Ju l y 1 .  
A l l l a mb s  were we i ghed we e k l y  unt i l  17  wee k s  of age , beg i nn i ng whe n  the f i r s t  
l ambs we re we a ned at 9 we e k s  o f  a ge . S ome l ambs wer e  wea ned e a ch we e k  a s  they 
rea ched th e i r  prev i ou s l y  de s i gna ted wea ni ng age . A s  l ambs we r e  wea ned they we re 
p l a c ed in dry l ot a nd s e l f - fed a r o l l ed mi xture of 60% c or n , 30% oat s ,  l e.% s oybe a n  
o i l me a l ,  a nd pr ov id ed 1 l b . p e r  he ad p e r  d ay o f  g o od qua l it y  a l fa l fa ha y .  
A s  l ambs re a ched 17  we ek s o f  a g e  wee k l y  we i ght s were no l onge r  t a ke n .  However , 
a l l  l ambs we re we i ghed a t  the we i g h  d at e  ne a re s t  21 we e k s  o f  age . W� i gh t s  near 
market we i ght · o f  approx ima te l y  1 00 pound s we re a va i l ab l e  f or 128 of the l ambs . 
Re s u l t s  a nd Di s c u s s i on 
T ab l e  l s h ows number o f  l ambs a nd ave rage wee k l y  we i g h t s  for a l l wea n i ng group s . 
C om pa r i ng a l l  5 gr oups a t  17 wee k s  of age s h ows no adva ntage i n  thi s tr i a l  for 
we an i ng e a r l i e r  tha n 17 wee ks .  A l th ough the p os t-we a ni ng ra t i on wa s a d equa te 
n u tr i t i ona l ly ,  d i f fi c ul t y  wa s e xpe r i e n c ed i n  gett i ng a nd ke epi ng the l ambs on feed . 
At 1 7  we e k s  l ambs we re prov id ed a c omp l e t e  mi xed ra t i on o f  5 0}6  a l fa l fa ,  30}6 c orn , 
1 5% oats, 5% s oybe a n  oi l mea l .  By 21 wee k s  most o f  the d i f fe r enc e s  i n  we i ght at • 1 7  we ek s we re no l onger appa re nt . Lambs we a ned at 9 a nd 11 wee k s , a l th ough re t a rd ed 
i n  gr owth from we e k s  12  to 1 5 , had mad e up most o f  the d i f fe re n c e  i n  wei ght by 21  
we eks . T h e  da t a  s ugge s t  u s e  o f  a c ompl e te m i xed ra t i on beg i nni ng at wea n i ng for 
a l l l ambs . 
Age , week s 
9 
1 0  
1 1  
1 2  
1 3  
14 
15 
16 
17 
2 1  
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T ab le 1 .  Av erage We ek l y  Lamb We ight s  for La mb s  Wea ned a t  5 Age s 
9 
32 
43 .4 
3 1  
46 . 6  
3 1  
4 9 . 1  
3 1  
5 1 . 0  
3 1  
5 1 .  7 
3 1  
52 . 0  
3 1  
5 4 . 4  
3 1  
55 . 9  
3 1  
5 8 .  7 
3 1  
73 . 3  
1 1  
35 
42 . 2  
35 
45 .3 
35 
� 
35 
49 . 7  
34 
5 1 . 2 
34 
5 1 . 4 
34 
5 2 . 3  
34 
53 . 7  
34 
55 . 7  
33 
73 . 7  
Age Wea ned , We eks 
13 15 
28 
43 . 0  
2 8  
46. . 7 
28 
4 9 . 9  
28 
52 . 1  
28 
5 4 . 6  
27 
56 . 2  
27 
5 7 . 7  
27 
5 8 . 4  
26 
6 1 . 2  
26 
76 . 5  
34 
4 1 . 1 
34 
43 . 9  
34 
47 . 7  
34 
5 0 . 4  
34 
5 2 . 9  
34 
55 . 9  
34 
5 9 .6 
34 
6 1 . 8  
33 
75 . 2  
17 
37 
42 . 5  
3 7 
45 . 3  
37 
49 . 0  
37 
5 1 . 7  
37 
5 4 . 2  
37 
5 7 . 4  
3 7  
5 9 . 7  
37 
6 1 . 6 
37 
64 . 8  
36 
74 . 5  
T ota l o r  Av erage 
1 66 
42 . 4  
165 
45 .5 
165 
48 . 8  
165 
5 0 . 9  
164 
52 . 9  
163 
54 . 6  
163 
56 . 6  
1 63 
5 7 . 9  
162 
60 . 5  
158 
74 . l  
Fig ure 1 s h ows the d a t a  o f  T ab l e  1 i n  g ra ph i c  form . Re ad i l y a ppare nt i s  t he 
tempora ry s l owi ng o f  gr owth for l ambs wea ned a t  9 a nd 1 1  we eks , and the s ame 
t e nd e nc y  f or l ambs we a ned at 1 3  weeks . Lambs we a n ed at 1 5  a nd 1 7  wee k s  c ont i nued 
t o  g r ow a t  a n  e s se nt i a l l y  c on s t a nt rate t o  1 7  wee k s  o f  age . Data c ol l e cted other 
s e a s ons in th i s  s ame f l oc k  a l s o sh owed that gr owth rate of l a mb s  t o  wea n i ng i s  
e s s ent i a l l y l i nea r u nder the ma nageme nt u s ed for the f l oc k .  
Ma rket we ights we re n ot av a i lap l e  for a l l  l ambs . Howev er , the rams a nd 
weth ers a nd  .ma ny e we s  we re kept on fu l l  feed u nt i l rea c h i ng we ig ht s  ne ar 1 00 
p ound s .  Ava i l a b l e  d a t a  i s  pre s e nted i n  T a b l e  2 .  
T ab l e  2 .  Ma rket We ights and Age s....f.2r Lambs Wea ned at 5 Ages 
Age We a ned , Weeks 
9 11 13 15 1 7  
N umber l ambs 2 5  22 20 28 33 
Av erage We ight , lbs . 98 97 100 1 00 1 01 
Ave rage Age , days 1 95 1 86 1 89 1 92 205 
• 
• 
Of 56 l ambs , f or wh i c h  c a r c a s s  data were ava i l ab le , 9 grades USDA Pri me a nd • 
45 lBDA Choi c e .  C a rc a s ses we re found t o  be ge nera l ly a c c epta b l e  i n  b oth c on­
f orma t i on a nd f i ni s h .  
• . 75 
70 
65 
60 • 
55 
so 
45 
• ' 1 
4 0  
1 1  
9 we e k  
1 1  we ek - · - · - · 
1 3  week x x x xx x  
15 wee k - - - - - -
17 we ek • • • • • •  
13 
� 
/ 
l� 
Age in Weeks 
. 
/ 
/ 
l 7  1 9  2 1  
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S ummary 
Und e r  the c o nd it i ons o f  th i s  tr i a l  th e f o l l owi ng c onc l u s i on s  a r e  made . 
1 .  T he r e  wa s no adva ntage i n  gr owth rate be c a u se o f  fu l l  fe ed i n  d r y  l ot fo r 
l amb s wea ned at ages young e r  tha n  17 wee ks . 
2 .  Lambs we a ned a t  9 a nd 1 1  we e k s  ave ra ged 6 . 1 and 9 . 1 p ound s  l e s s re spec t i ve l y  
a t  1 7  wee ks o f  age tha n th o s e  wea ned a t  1 7  wee k s . Howeve r ,  by 2 1  we e k s  a l l  
we i ghed e s senti a l l y  the s ame , i nd i c at ing t hat ear l i er ret a rd i ng o f  growt h 
r a te wa s on l y  temp orar y .  
3 .  T h e  data s ugge s t  that l ambs c ou ld b e  wea ned a s  ear l y  a s  1 3  we e k s  with l i tt l e  
l os s  i n  we ight ga i n  a nd n o  perman e nt s etba c k  t o  g r owth . 
4 .  Lamb s wea ned at the 5 a g e s  a l l  rea ched market we i ght and fi n i s h a t  a pp r o x i ­
ma t e l y  th e s ame age . 
• 
• 
• 
SOUTH DAKorA STATE COLIEGE 
Animal Husbandry Department Brookings, South Dakota 
A. H .  Mimeo Serie s 62-27 • Agricultural Experiment Station 
CONTROLLING ESTRUS IN EWES BY THE USE OF HORMONES 
Leon F .  Bush 
Normally a ewe is either carrying or nursing a lamb for about eight months . 
If' early weaning is practiced this time may be reduced to seven months. Is it 
economical to allow a ewe 12 months to do 7 or 8 months work? Is it possible to 
reduce the lambing interval to 8 months and produce not only more lambs per ewe but 
also get a year around supply of " spring lamb." Reproductive activity is  limited 
to part of the year with normal breeding season extending from August to February . 
Some individual sheep and some breeds of sheep have a longer breeding season than 
the above. However,  for most sheep reproductive activity is quiescent during spring 
and early summer. Is it possible to put the ewes .to work during this anestrous 
period? 
Research in recent years has indicated the possibility of a lamb crop every 
eight months or perhaps two lamb crops in a little more than a year. This would 
mean the time of lambing could be planned according to the individual producer ' s  
operation thus lambing would probably take place throughout the year and re sult in 
a more uniform supply of lamb. The availability of choice young lamb throughout 
a greater portion of the year may result in an increased demand for lamb and a 
higher price to the producer. 
• An experiment was conducted last spring in which hormones were used to induce reproductive activity in the anestrous ewe and synchronize e strus or heat. An · 
orally active progestational analog, 6-chloro 17-acetoxy progesterone was fed at the 
rate of 1, 2., 3 and 4 mg. per ewe per day. Forty-four purebred Hampshire and 
Columbia ewes were equally divided and placed on two levels ( 1 mg. and 3 mg.) of 
hormone. This trial was conducted at Brookings. A field trial was also conducted 
in which 54 purebred Hampshires were fed 2 mg. and 4 mg. of hormone per ewe per day. 
The experiment started the first week of May at which time all of the ewes were 
reproductively inactive. The hormone was mixed in finely ground corn and fed at the 
rate of � pound corn per ewe daily for 16 days. Twenty-four hours  after removal of 
the hormone feeding each ewe received an injection of 1000 i.u. of P.M. S. To deter­
mine if estrogen was needed to bring the ewes into heat half of the ewes in each lot 
were injected with 500 mcg. of e stradiol 36 hours after P.M.S. injection. 
The ewes in the Brookings trial started coming in heat on the 24th of May. All 
ewes were bred to fertile rams. seventeen of the 22 ewes (77% ) fed 1 mg. ( lot 1 )  
of progesterone came in  heat within a 2-day period while 11 of 22  ewes ( 50<%> )  fed 3 
mg . (lot 2) showed e strus within a 2-day period and 5 ewes came in heat in the 
following two days. Three ewes in lot 1 and 4 ewes in lot 2 returned to heat in 16 
or 17 days and were again bred to fertile rams. The first lamb was dropped on the 
12th of October. Seven ewes ( 41% of those bred or 31.&p of the treated ewes )  from 
lot 1 produced 12 normal lambs and 3 ewes (18.� of thos=bred )  from lot 2 had 5 
lambs . The length of gestation ranged from 141 to 149 days. The length of lambing 
time was about what is normally expected due to variation in ewe gestation time. 
Of the ewes rebred two in lot 1 and one in lot 2 lambed the first of November. Those • ewes which did not come in heat or which were bred but failed to conceive started 
normal estrus cycling in July and were bred. 
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In the field trial 23 of 27 ewes fed 2 mg. of progesterone showed estrus within • 
a 24-hour period while 20 of 27 ewes fed 4 mg. came in heat within a 2-day period . 
In the two lots 36 ewes showed estrus and were bred to fertile rams within a 24-hour 
period . The remaining ewes came in heat the following day and were also bred. Only 
four ewes of the 54 treated lambed. One mature ram was used per lot of 27 ewes, 
however , one ram was slow breeding so that most of the 36 ewes which were in heat 
one day were bred to one ram. With this large a breeding load it . is evident the 
fertility of the rams was not good enough to settle so large a number of ewes. 
The use of estrogen had little effect on the number of ewes showing heat in the 
field trial, however, in the Brookings trial 21 of 22 ewes receiving estrogen showed 
estrus while only 13 of 22 ewes not receiving estrogen showed estrus . 
More work is needed before practical application can be made in the field. 
A study is now in progress to synchronize estrus in the cycling ewe, to deter­
mine level of hormone (Pregnant Mare Serum ) needed to increase lambing percentage 
and to study the effect of hormones in reduc ing mortality losses during pregnancy. 
Work will be continued this spring to induce fertile estrus in the anestrous ewe . 
Brookings Field 
Trial Trial 
Treatment 1 mg. 3 mg. 2 mg�- � - 4 mg. 
Ewes treated 22 22 27 27 
Ewes in heat 17 16 23 20 
.Ewes conceived 7 3 2 2 
Lambs dropped 12 5 3 4 
Ewes returned 3 4 
Returned ewes lambing 2 1 
Lambs dropped 2 1 
• 
• 
• 
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EFFECT OF IENGTH OF LACTATION FEEDING ON LAMB GAINS 
�on F .  Bush 
Feed costs represent the largest single co st item in most sheep operations . 
rhe cost of feed may range from 50 to 7'5'fo of the total production cost. Most o.r' the 
feed costs occur in the winter feeding of the ewe during gestation and lactation . 
Proper feeding during this time is ill]?ortant to insure the - production of large 
healthy lambs and suffic ient milk for rapid growth of the lambs. In early lamb 
production heavy concentrate feeding from lambing to weaning is commonly practiced . 
Early lambs should be creep fed and at one or two months of age these lambs are 
obtaining most of their nutrient requirements from the creep. Milk production 
normally reaches a peak about one month after lambing .  With lambs eating creep and 
ewe milk production normally declining in one or two months after · lambing feed . cost 
may be reduced by decreasing the length of lactation feeding. · 
During the 1960-61 lambing season the college purebred flock . of Hampshire ,  
Columbia and Rambouillet ewes were divided according to breed, age and previous 
treatment into two lots. All ewes were fed and managed similarly before lambing 
and for the first sixty days after lambing. After lambing the ewes were fed alfalfa 
hay and about l� pounds of a lactating ration composed of corn, oats and wheat bran . 
Creep was made available to the lamb s when 3 or 4 days of age . The creep was 
composed of 5C/fo rolled corn , 20<'/o rolled oats, locfo wheat bran and 2Clfo soybean oil 
meal. In addition to the grain alfalfa hay of very good quality was fed free 
· choice . When lambs were about one month old the creep ration was changed to a 
complete feed. This creep ration , 7CP/o of the concentrate mix above and 3CPJ, alfa lfa 
hay, was self-fed. When the lambs were 60 days of age, the ewe and lamb were placed 
in a treatment lot and the ewe was either continued on the lactating ration ( lot l) 
for another 30 days or concentrate .feeding was stopped ( lot 2) . Lambs were 
continued on creep. When lambs were 90 days old,  they were weaned and all lambs 
were put together in one lot . The ewes were placed in a lot and fed only alfalfa 
hay . Lambs were weighed at birth , 30, 60, 90 and 120 days of age. Weights were 
taken as each lamb attai?E d the designated age for weighing. Also each lamb and 
ewe was placed on and removed from treatment when the lamb was either 60 or 90 days 
of age. 
Rate of gain made by lambs during each 30-day period is given in Table l. Lamb. 
in lot 2 gained more slowly for each 30-day period than those in lot 1. There was 
1. 25 lambs per ewe in lot l and 1.62 lambs per ewe in lot 2 .  This di.fference in 
lambs per ewe would probably account for slower gains made by the lambs in lot 2. 
The fact that the ewes in lot 2 did not receive grain during the 60 to 90 day 
period had little effect on gain made by the lambs. All lambs gained most rapidly 
between 60 and 90 days of age and then gained slower for the next 30 days . 
The ewes in lot l consumed 1.26 pounds of grain per ewe per day and were fed 
7 . 0 pounds of hay . The ewes which were not fed grain ate 0. 3 pound less hay per day 
during this period . No attempt was made to control the amount of hay fed . The ewes 
were fed what hay they would clean up depending upon the quality of hay fed. The 
average daily creep eaten by lambs in lot 2 was nearly � pound more than consumed � by lambs in lot l. Treatment of the ewes probably influenced the amount of creep 
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eaten by the lambs .· However ,  s ince there were more twins in lot 2 it seems very • likely this would account for most of the extra feed consumed . Ewe s raising twins 
produce more milk than a ewe · with a single but sh� . does not produce twice as much 
milk .  You would expeGt a · twin lamb to consume more feed than a single lamb when a 
palatable feed is made availab le . 
The re sults of this experiment indicate the length of lactation feeding could 
be shortened to 6o days without affecting the performance of the lamb s .  This 
�ould re sult in a sub stantial saving in feed espec ially where it has been a 
. practice to feed until weaning lamb s at 120 or more days of age . 
Table l .  Daily gains of lambs by 30 day periods 
wt l Lot 2 
Birth- 30- 6o- 90- Birth- Birth- 30- 60- 90- Birth-
30 da . 60 da . 90 da . 120 da . 120 da . 30 da . 60 da . 90 da . 120 da . 120 da . 
Single rams 0 . 71 0 . 73 0 .83 0 . 78 0 .76 0 . 58 0 . 73 0 . 83 
Twin rams 0 . 53 0 . 58 0 . 87 0 . 62 0 . 65 o . 48 0 . 56 0 . 82 
Single ewes 0 . 58 . 0 . 70 0 , 68 0 . 61 o . 64 o . 6o 0 . 67 o . 66 
Twin ewe s 
All lambs 
0 . 50 0 . 58 o . 68 0 . 56 0 . 58 o . 47 0 . 57 o . 64 
o . 6o 0 . 65 0 . 78 o . 66 0 . 67 0 . 51 0 . 60 0 . 75 
Table 2 .  Daily feed for ewe s and lamb s for 30-day period, 
from 6o to 90 days after lambing 
Feed Lot l Lot 2 
---- - - · 
Ewe s 
Alfalfa hay, lbs .  
Concentrate 
Lamb s 
Creep , lb s .  l . 52 2 . 0 
0 . 67 0 . 70 
0 . 69 o . 64 
0 . 53 0 . 62 
0 . 63 0 . 58 
0 . 63 0 . 63 
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